Modulation of apoptosis by nitric oxide: implications in myocardial ischemia and heart failure.
The purpose of this review is to summarize the regulation of apoptosis by nitric oxide (NO) and to discuss the potential role that NO plays in cardiomyocyte apoptosis during myocardial ischemia/reperfusion and development of heart failure. NO is an important regulator of apoptosis within the mammalian system, capable of both inducing and preventing apoptosis, depending upon the level of NO production and environmental milieu. This bifunctional capacity is well illustrated in the heart. It appears that high levels of NO produced by inducible nitric oxide synthase (iNOS) promote apoptosis while basal levels of NO production from endothelial nitric oxide synthase (eNOS) protect cardiomyocytes from apoptosis. Since permanent loss of cardiomyocytes due to apoptosis contributes to the development of heart failure, inhibition of cardiomyocyte apoptosis may have therapeutic implications. Given its pro- and anti-apoptotic capacity within the heart, NO may serve as a valuable therapeutic target in myocardial ischemia and heart failure.